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(54) rWAPAB/lMHECKAfl AOPHMPyiOlUAJI 
rO/lOBKA 

(57) ll3o6pcTeHMe othocmtc5i k He<t)TeAo6wBa- 
lomei) npoM-CTM w npeAHa3H3MeH0 ai« 6ype- 

HMSI M 3KCnAyaTdUI1M eOA^HUX. He(t>TSIHUX H 

raaoBux cxaaKMH. Uenb - noBuuieHHe 3<t><t>eK* 
TMBHOCTM pa6oTbi rMApas/iMHecKOfH AOpHMpyio* 
luei) ronoBKH aa CMer o6ecneMeHiifi 
CTaOiiniiaauiiH nonoxeHun hoabmxhux cexTO- 
poB BO BpeMfl pd6oTbi. A/iii 3Toro aepxHHvi m 



TOPUM nOABM^KHWX CGKTOpOB BbinO/l- 

HCHW B npoAO/ibMOMceMeHMM ruApaa/iMMecKOM 
AopHnpyioiuet* ro/iOBKM c OKpyr/icHneM no pa- 
Awycy. pdBHOMy no/iOBWHe a/'mhw noA8M>KHO- 
ro cexTopa b npoAO/ibHOM ceMCHMH c ueMTpOM 
B paBHoyAa/iCHHOM OT BepxHero m HWKHero 
TopuoB cexTopa tohkc. MaKCHMa/ibHwii A^a- 
Meip B nonepeHHOM ceMeMnw paOoMe^ noBep- 

XHOCTkl CeXTOpOB BbinO/IKeH Hd paCCTOflHMH . 

onpeAe/ifleMOM no MareMaTMHecxoi^ <t^iie. ot 
BepxHMx TopuoBceicTopoB. floc/ieAHMe B pa60' 
HCM no/ioMCMMM nepcMemaiOTCP 6e3 nepexo- 
COB. HTO coaAder HauBbiroAHeftuide yc/ioBtm 
paOoTbi cexTopoB m ynpyroM Tpy6MdT0M wa<p- 
parMu. yMCHbUjaeT oceaue m paAi^a^^Hue Ha- 
rpy3KM Ha Aeiann ro/iOBXM m HKT. na xoropbix 
cnycKaercR ro/ioaxa. m noBbHiidei KanecTao . 
paciuMppeMoro niiacTupn b o6c3AHOi^ Tpy6e. 
BunoAHeHMe TOpuoB cexropoB no paA^ycy mc- 
KntoMaeT aaK/iMHiiBaHiie n oOpaaoaaHMe xo/ib- 
ueBoro aaaopa Me)KAy cexropaMH m ^/lanueM 
B c/iyMae noBopoxa cexTopoa. 3 m/i. 



MaoGpereHHe othochtcsi k He(t>TeAo6biBa- 
10114614 npoMbiujiieHHOCTM. B MacTHOCTM K 6ype- 

HMK> H 3KCniiydTaUt1M BOAflHblX. He<t>T5IHUX M 

raaoBbix cxeaKiiH A^n ycranoBKM nepexpusa- 
rene^ b cKBa^MHax c uenbio BOCcraHOB/ieHMR 
repMeTHSHOCTM o6caAHbix koaohh. 

Ue/ibio ii3o6peTeHH}i AB/ineTcn noBuiue- 

HHB 34><t>eKTMBHOCni pa60Tbl FHApaB/IMMeCKOA 

AopHHpyiomeM ronoBKn aa cmbt o6ecneMeHMfl 

CTa6H/lM3ai4MK nOAO;KeHM5i nOABH^KHblX cexTo- 
pOB 8Q BpeM5l pa60TU. 

Ha <^r. 1 cxeMaTMHHo npeACTaeneHa fma" 
paBAvmecxafl AOpHtipytoiuan ronoBxa. nonepeM- 
HbiM paapea: na 4)wr. 2 ~ to xe. c noeepHyrbiMw 
cexTOpdMM B pa6oHeM nono)KeHMii: na 4>^r. 3 - 
cxeMa cun. AeACTByiotUMX Ha cexrop. 



fMApaBAMMecxan AopHnpyioaian ronoaxa 
MMeer nonyio uiraHry t. na Koropyio oabtb 
ynpyran rpyOMarafl AMa4>parHa 3. MexcAy 
<t)AaHiiaMi/i 2 noMetAeHbi noABiDXHue ceKTOpa 
4. BepxHHifi M HK)XHHH Topuu cexTopoB. npM- 
/ieraK)U4Me x (t^AanqaM. BunoAHeHbt b npoAOAb- 
HOM ceneHMM AopHMpytouiei^ roAoaxii co 
cxpyrABHMeM no paA^ycy. paBHOMy noAOBMHe 

AAMHbl CeXTOpa B npOAOnbHOM nAOCKOCTM c 

ucHTpoM B paBHoyAaAeHHOH OT BepxHero m 
HiixHero TopuoB noAB»i>xHoro cexTopa xoMKe. 
a MaxcMMaAbHui^ A^aMerp a nonepefHOM ce- 
sen MM rMApaaAMMecxoM AopHMpyroiueii roAO- 
BKM pa6oMeA noaepxHOCTM cexTopoa. 
KOHtaxTvipyiotjueM c pacojupqeMbiM nAacTbi- 
pcM. BbinonHCH Ha paccTonHtiH X or BepxHMX 

TOpUOB nOABMMHblX CeXTOpOB 6 npOAOAbHOM 
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ceMeHMti nociteAHHx. onpeA6'i>«€HOM b coot- 

eeTCTBHH CO ClieAyK)U4eM 3dBMCMM0CTblO: 

X ==^-H(0.3 +sln/3). 

FAe L - A^MHa noABMXHoro ccKTopa b npo- 
AonbHOf) n/ioCKOCTM: 

H - paccTOAHMe Me)KAy npsiMOi), napan- 
neiibHOA npoAOAK»HOM ocm icopnyca. npoxoA^- 
luet) Hepea paaHoyAd/ieHHyio or BepxHero m 
HMKHero TOpuoB noASMXHoro ceKTopa TOMxy. 
M TOMKoA noABMXHoro ceKTopa. MaiccMMaiibHo 
yAdneHHOA or npoAO/ibHofi ocm KOpnyca: 

p-^yron HaxnoHa x npOAonbHoA ocm tmA' 
paB/iMMecKoi) AopHMpyK>tuei^ ronoaicM pa6oMe(k 
nooepxHocTM noAOM^xHoro ceKxopa. 

K noaepxHocTM. npM;ierdK)tueM x AMa<|>- 
parMe. xaxAoro BToporo noABM^Horocexropa 
npMcoeAMHeHu Mera/iiiMHecxMe nnacTMHU 5. K 
nnacTMHdM co CTOpoHbi AMa4>parMbi npMCoe- 

AMHeHbl npOKildAKM 6 M3 nnOTHOM TKdHM TBK, 

MTo Kpdfl TxaHM BUCTyndiOT 3d Kpan nnacTHH 5. 

npM C03AdHMM AdBiieHMfl 8 yCTpOMCTBe.. 

Tpy6MdTafi AMa(^parMa 3 pacuiMpneTCsi m pas- 
ABuraer cexTopu A ao ynopa Mcpea nnacTupb 
8 B peMOHTMpyeMyx) Tpy6y 7. flpM 3tom o6pa- 
3yK)lUMflCA Me^KAy CeKTOpdMM 6OKOBOVI 3a3op 

nepexpuBdercR BucTynaK)U4MMM mbcthmm 
nnacTMH 5. xoropue npM^MMaK^TCfi AMatfipar- 

MOM X OnOpHbIM nOaepXHOCTflM CMe)KHblX CCK- 

TopoB, a xpap npoKnaAOK noArM6aK)TCfl. 
aaKpbiBdR ocTastuMecfl sasopbi no xpanM n/ia- 

CTMH. ripM npOT5irM8aHMM rO/IOBKM HCOCZ n/lB" 
CTUpb CeXTOpu 4 BCe BpeMU OCTaK>TCfl 

napan/ie/ibHb<MM ocm to/iobkm. DpM aaxoAC 

(m/1M BblXOAe) ronOBKM B H/iaCTbipb 8 ceKTOpa 

HaKiiOHiiK)Tcn no OTHOiueHMX) X OCM ronoBKM. 
npM 3TOM MACT TOAbKO nepepacppeAeiieHMe 
KnMHOBoro TopitoBoro saaopa y c AsyxcropoH- 
Hero Ha oahoctopohhmJi 2yMaKc. mo oGpaaosa- 
HMfl cKB03Horo xoAbueBoro 3d3opa Me)KAy 
(pnaHixeM 2 m ceKTopaMM 4 He npoMcxoAMT. a 
K/iMHOBfaie aaaopbi 3ano/iHsiK}TCii npoKnaAxa- 
MM M3 TxaHM. BbinoHHeHMe pd6oMeA noaepx- 
HOCTM. KOHTaKTMpyiotueM c pacuiMp5ieMUM 
nnacTbipeM noABMXHux cexropOB co CMeiue- 
HMBM MaxcMManbHoro AMBMerpa. rpmboamt k 



MX napan/ie/tbHOMy nepeMeiueHMio a pa6oHeM 
no/ioxeHMM 6e3 nepexocoa. mto cosAaer hbm- 
BbiroAHeMUJMe ycnoBMn pa6oTu Ann cexTopoa 
M ynpyroM rpyGMaroM AMd4>parMbi. yMCHbuiaeT 

5 oceabie m paAvia/ibHue narpyaKM hb A^TanM 
ro/iOBKM M HacocHo*KOMnpeccopHue Tpy6bi, 
Hd KOTopbtx cnycKaercA ronoaica, m noBuuiaer 
KaMecTBO npM/ieraHii» pacumpsieMoro n/iacTbi- 
pn K oOcaAHOif^ Tpy6e. 

10 Buno/iHeHMe topuob cexropoa no paAMy- 
cy MCKiiKHaer aaxAMHMaaHMe m oOpaaoaaHMe 
xo/ibuesoro aaaopa Me^xAy cexropaMM m ^nan- 
UCM B c/iyMae noBopoxa ceKTopoB. 
OopMy/ia M3o6peTeHMsi 

15 rMApaa/iMMecxan AopHMpyK)ti|asi ronoax^ 
no aBT. CB. tsk 641070. OT/iMMaioiuaiicii 

TCM. MTO* C UeilbK) nOBblUieHMR 34><^eKTMBHOCTM 

pa6oTbt rMApaBnMHecKOM AopHMpyiotueA ro/io- 
BXM 3a cnei oGecne^eHMn craOM/iMsauMM no/io* 

20 )KeHM$i noABMXHbix cexTopoB BO speMfi 
pd6orbi, aepxHMi^ h HVDXHMf^ ropMbi noABMx- 
Hbix cexTopoB BbinoiiHeHbt a npoAonbHOM ce- 
MCHMM iMflpaammecxovl AopHMpyxxue^ ronoBiat c6 
cxpyr/ieHM€Mnop£^flMycy.pdBHOMynonoBMHeAnM - 

25 Hu noABMxcHoro cexTopa b ynoMiiHyroM cese- 
HMM c ueHTpoM B paBHOyAd/ieHHOA OT 
eepxHero m HM>KHeroTopuoB noABMXHoro cex- 
Topa TOHKe, a MaKCMManbHbi A AManerp a none- 
peMHOM ccMeHMM pa6oMei) nosepxHOCTM 

30 noABMJXHbix ceKTopoB Bbfno/iHen na paccron* 

HMM X OT SepXHMX TOpUOB nOABM^HblX CCKTO' 

poB. onpeAe/ineMOM a cootbbtctbmm co 
c/ieAyx)uieM aaaMCMMocTbio: 

X=^-H(0.3+sln/?). 

TAe L - AAMHa noABMXHoro cexTOpa -B npo- 
AO/ibHOM nnocKOCTM: 
40 H - paccTonHMe Me)KAy np^MOA. napa/i- 
nenhHOCi npoAO/ibHOM ocm xopnyca. npoxoA^i' 
lueM uepea paBHoyAaneHHyx) ot aepxHero m 
HM)KHero TopuoB noABMXHoro cexTopa TOMxy, 

M TOMKO() nOABMXHOrO CCKTOpB. MaKCMMBUbHO 

45 yAa/iBHHoA OT npoAonbHOi) ocm xopnyca: 

P-yron Hax/ioHa k npoAonbHOM ocm tma* 
paBnMMecKOvt AopHMpyK>meM roiiOBKM pa6o4ei;^ 
noaepxHOCTM noABMxnoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245,4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quahty of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=-j-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sa;tor 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body, 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided ly^a^ occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant fi-om the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance ^fi:Dm the 
upper end faces of the movable sectors, determined according to the following dependence: 

;r=Y-^(0 3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 



[see Russian original for figure] 



Fig. 2 
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Fig. 3 
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